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(1) ($G,$ $\rho_{1}\oplus\rho_{2},$ $E$ \oplus F) $f$ b-




(2) $(G, \rho_{2}, F)$ ($GL_{m}\mathrm{x}$ G , $M_{m\rho}$ ) ,
$b_{2}(s)= \prod_{k=1}^{n}\prod_{i=0}^{u-\iota}(s+\frac{m-n+i+k}{d})$ $(d=\deg f/n)$













(1 ) $b$- . ,
[K31 .
$G$ $\mathbb{C}$ $\llcorner,$
$\rho$ : $Garrow GL(V)$ $G$
$V$ . ($G,\rho$ , , $V$ $G$- $O_{0}$
, . , $V$ $f(\not\equiv 0)$
, $G$ $\chi$ $f\psi(g)v)=\chi(g)f(v)$ ($g\in G,$ $v$ \in O0)
, , $G$
($G,\rho$ , $V$ $\chi$ f\in C .
$n=\dim V$, $d=\deg f$ ,
(1) $(G,\rho^{*}, V*)$
(2) $\chi^{-1}$ $d$ $f^{*}(v^{*})\in \mathbb{C}[V^{*}]$




$d$ $b_{f}(s)\in \mathbb{C}[\mathrm{s}]$ . , $s$ ,
$f^{*}(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{v})$ $f(v)^{s+1}$ , $s\in \mathrm{N}$ . $b_{f}(s)$
$f$ b- . $b$- , ( ,
) , ( ) (cf. [I], [K31).
3 b-
, $\rho$ $(G,\rho, V)$ [SK]
, $b$- (cf. [K1],




$(G,\rho, V)=$ ($G’\cross GLm\cross GL_{n},$ $\rho’\otimes\rho^{(m)}\otimes 1$ $+1$ $\otimes$ A$1\otimes$ A1, $E\oplus M_{m,n}$ )
. , $m>n$ , $G’$ , $\rho’,\rho^{(m)}$
$G’,$ $GL_{m}$ . , $\Lambda_{1}$ . ,
[K31, [SK1 . 5 ,
1 2 $*1$ . $f$ ,
( ),
$\cap$. (G’ $\mathrm{x}GL_{m},$ $\rho’\otimes\rho^{(m)},$ $E$)
, $E$ $f_{0}$ , 5 ,
($G,\rho$, $f$ .
, $f$
. $f$ $E$ $X$ $M_{m,n}$ $y$ .
$f$ $b$- $b_{f}(s)$ ,
. , $b_{f}(s)$ $m,$ $n,d$ \mp -- $’\dotplus \mathfrak{i}$
\sigma ) . , $f(x,y)$ $y$ $\deg f(x,y)$ $n$
$d$ . , ,
$b$ - *2 . ,
$(\mathrm{A})-$ $(GL_{m-n}\cross Gu_{-n}^{--},\Lambda_{1}\otimes\Lambda_{1}, M\sim-n)$
$(\mathrm{B})$ $(Gu_{-n}, \Lambda_{2}, \mathrm{A}1\mathrm{t}_{m-n})$
(C) $(Gu_{-n}, 2\Lambda_{1}, \mathrm{S}\mathrm{y}\mathrm{m}_{m-n})$
(D) $(GL_{n}, (2\Lambda_{1})^{(*)},$ $\mathrm{S}\mathrm{y}\mathrm{m}_{n})$
(E) $(SO_{l}\mathrm{x}GL_{n}, \Lambda_{1}\otimes\Lambda_{1}^{(*)}, M_{l,n})$




$*1$ , (A) 1 , (C), (D), (E) 2 , (B) $m,n$






















































































, ( ) . b-
$f(x,y)^{s+1}$ , $b$- , fi*(l mld
$f(x,y)^{s+1}$ – “ ”
.
, . ,
(A) , , $n$. $=1$ . ,
$(G,\rho, V)=(Gu\cross GL_{m-1}\cross GL_{1}, \Lambda_{1}\otimes\Lambda_{1}\otimes 1+\Lambda_{1}\otimes 1\otimes\Lambda_{1}, M_{m,m-1}\oplus M_{m,1})$
. , , GL G 1 , $M_{m-1m}$
$M_{mm-1}$ . , ,
$\rho(g)v=$ ($g_{m}x{}^{t}g_{m-}$b&ygl) $(g=(g_{m},g_{m-1},g_{1})\in G, v=(x,y)\in V)$
. , ($G,\rho$,
$f(v)=\det(x|y)$
. , $(x|y)$ $x$ $y$ $m$ $\wedge$ $\Delta_{i}(x)$ $X$
$i$ $(m-1)$ ,
$\det(x|y)=\sum_{i=1}^{m}(-1)"-iy_{i}\Delta_{i}(x)$
. ($G,\rho$, $(G,\rho^{*}, V*)$ $\langle v, v^{*}\rangle=\mathrm{t}r{}^{t}xx^{l}+{}^{t}w^{*}$ ,
$f^{*}(v^{*})=\det(x^{*}|y^{*})$ $(G,\rho^{*}-\cdot V0)$ . , $\Delta_{i}(x^{\mathrm{r}})$
$\Delta_{i}(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{x})$ $f(x,y)^{s+1}$ , ,
$m$ ,
$\Delta$i(gradx)f$(x,y)^{s+1}= \{\prod_{j=1}^{m-1}(s+j)\}\cdot(-1)^{m-i}y_{i}\cdot f(x,y)^{s}$ $(i=1, \ldots,m)$
162
.
, $i$ $b_{1}(s)$ ,
$(\nabla)$ \Delta i( $\mathrm{g}\mathrm{r}$ )f$(x,y)^{s+\mathrm{I}}=b_{1}(s)\cdot(-1)^{m-i}y_{i}\cdot f(x,y)^{s}$ $(i=1, \ldots, m)$
, $*3$ . , $(\nabla)$
Euler ,
$f^{*}( \mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{x}, \mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{y})f(x,y)^{s+1}=\{\sum_{i=1}^{m}(-1)^{m-i}(\frac{\partial}{\partial y_{i}})\Delta$i(grad
$x$
)$\}\cdot 7(x,y)^{s+1}$
$= \sum_{i=1}^{m}\mathrm{C}-1)’-i(\frac{\partial}{\partial y_{i}})\cdot$ {b1(s). $(-1)^{m-i}y_{i}\cdot f(x,y)^{s}$ }
$=b_{1}(s) \cdot\{\sum_{i=1}^{m}(\frac{\partial}{\partial y_{i}})y_{i}\}$ . $f(x,y)^{s}$
$=b_{1}(s)(s+m)\cdot f(x,y)^{s}$
. , $m$ $f(v)=\det(x|y)$ $b$- bde $m(s)$
$b_{d\ \mathrm{t}m}(s)=b_{1}(s)\cdot(s+m)$
. , $(\nabla)$ $i=m,$ $y$ = $t(0, \ldots, 0,1)$ ,
$\Delta_{m}(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{X})\Delta_{m}(X)^{S+1}=b_{1}(s)\cdot\Delta$m(x)s , $b_{1}(S)$ $(m-1)$
b- $b_{\mathrm{d}\mathrm{e}\iota m-1(S)}$ . , $b_{\mathrm{d}\mathrm{e}\mathrm{t},m}(s)=b_{\det-1(S)}\cdot(s+m)$
. , $(\nabla)$ , $m$
$b_{\det m}(s)=(s+1)(s+2)\cdots(s+m)$
.




, , bde (s) $(s+m)$ ( ,
$m,$ $n,$ $d$ ) , $f(x,y)$s
$\sum_{i=1}^{n}$ (\partial / i) $\mathcal{Y}i$ 1
$*3$ , , . (cf. [HU].)
183
, $\sum_{i=1}^{n}$ (\partial / i) $y_{i}$ $(s+m)$ “ ” , $f(x,y)$





(A.1) $(G,\rho, V)$ .
(A.2) $\rho$ , $(\rho, V)=(\rho_{1}, E)\oplus(\rho_{2}, F)$ .
(A.3) $V=E\oplus F$ $\chi$ $f(v)=f(x,y)$ .
, $(G, \rho_{1}*\oplus\rho_{2}^{*}, E^{*}\oplus F^{*})$
, $\chi^{-1}$ $f^{*}(x^{*},y*)$ .
, $V$ $\mathbb{C}[V]$
$(g\circ Q)(v)=Q(\rho(g)^{-1}v)$ ($g\in G,$ $Q\in \mathbb{C}$ [V]).
G- - , $\mathbb{C}[V^{*}]$ $G$- . , G-
$\mathbb{C}[V]\cong \mathbb{C}[E]\otimes \mathbb{C}[F],$ $\mathbb{C}[V^{*}]\cong \mathbb{C}[E^{*}]\otimes \mathbb{C}[F^{*}]$ . $G$
$\overline{G}$ , , $\tau\in\overline{G}$ , $\mathbb{C}[E]$ \mbox{\boldmath $\tau$}-
(isotypic component) $\mathbb{C}[E]_{\tau}$ $\mathbb{C}[F]_{\tau},$ $\mathbb{C}[E^{*}]_{\tau},$ $\mathbb{C}[F^{*}]_{\tau}$ .
,
.
5.1. $\pi\in\overline{G}$ , $\mathbb{C}[E]_{\chi^{-1}\pi^{*}}\otimes \mathbb{C}[F]_{\pi}$ $\chi^{-1}$ 1 $G$- $\mathbb{C}(\chi^{-1})$
. , $\mathbb{C}(\chi^{-1})$ $\mathbb{C}[V1$
$\mathbb{C}f$ .
$\pi$ $|\mathbb{C}[F]_{\pi}$
$\{J_{1}^{\langle 2)}(y), \ldots, f_{v}^{(2)}(y)\}$ fix , $\mathbb{C}[F^{*}]_{\pi^{*}}$ $\{f_{1}^{*(2)}(y^{*}), \ldots, f_{\nu}^{*(2)}(y^{*})\}$ .
, $f$ $f^{*}$
$f(x,y)$ $= \sum_{i=1}^{v}f_{i}^{(1)}(x)f_{i}^{(2)}(y)$ $(x\in E,y\in F)$,
$7’(”,y^{*})$ $= \sum_{i=1}^{v}f_{i}^{*(1)}(x^{*})f_{i}^{\mathrm{r}(2)}(y^{*})$ $(x^{*}\in E^{*},y^{*}\in F^{*})$.
184
. $f$ $b$- $b_{f}(s)$ $f^{*}$ ($\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{X},$ $\mathrm{g}$rady)f$(x,y)^{s+1}=bf$(s)f$(X,y)^{s}$
.
5.2. $k=\deg f(x,y)$ , .
$(\star)$ $\chi^{-(k-1)}\pi$ $\mathbb{C}[E\oplus F]$ 1
, $b_{1}(s)\in \mathbb{C}[s]$
(5.1) $f_{i}^{*(1)}(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{X})f(x,y)^{s+1}=b_{1}(s)f_{i}^{(2)}(y)f(x,y)^{S}$ $(i=1, \ldots,v)$
( , $b_{1}(s)$ $i$ ).
. “intertwining operator” $–\cdot s\in \mathbb{C}$
, $T_{s}$ : $\mathbb{C}[E^{*}]_{\chi\pi}arrow \mathbb{C}[V][f^{-1}]$
(5.2) $T_{s}(Q^{*})= \frac{Q^{*}(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{X})f(x,y)^{s+1}}{f(x,y)^{s}}$ $(Q^{t}\in \mathbb{C}[E*]_{\chi\pi})$ .
. 1 $(\star)$ , $T_{s}$ $\mathbb{C}[E^{*}]_{\lambda^{\pi}}$ $\mathbb{C}[F]_{\pi}$
. , $\mathbb{C}[E^{*}]_{\chi\pi}$ $\mathbb{C}[F]_{\pi}$ ,
$T’(f_{i}^{*(1)}(x^{*}))=l_{i}^{2)}(y)$ ( )
. , $T_{s}$ $T’$ , , $\mathbb{C}[E^{*}]_{\chi\pi}$
$\mathbb{C}[F]_{\pi}$ , Schur , $T_{s}$ $T’$
. , $b_{1}(s)\in \mathbb{C}^{\mathrm{x}}$ , $T_{s}=b_{1}(s)T’$ ,
(5.1) . $\square$














, b. . $b_{1}(s)$ , [Sal] (
) “b-matrices” .
$b_{f}(s)$ , $b_{1}(s),$ $b_{2}(s)$ . $b_{1}(s)$ , $y$ $i$
. , b- .




(6.1) ($G,\rho,$ $V\gamma=$ ($G’\mathrm{x}GL_{m}\mathrm{x}GL_{n},$ $\rho’\otimes\rho^{(m)}\otimes 1$ $+1$ $\otimes$ A$*1\otimes$ A;, $E\oplus M_{m,n}$ ) $(m\succ n)$
1 3 ,





, $(G,\rho, V)$ $f$ , 1 $(\star)$





. G , $\rho^{(m)}$ .
188
6.1 . ,
($GL_{m}$ , G )- . , $GL_{n}$ ,
($Gu$ , Gh)-
, G
$C_{n}=\{\lambda=(\lambda_{1}, \ldots, \lambda_{n})\in \mathbb{Z}^{n} ; \lambda 1\geq...\geq\lambda_{n}\}$.
. , $GL_{n}$
$\overline{GL_{n}}$ $GL_{n}$ diagonal torus $A_{n}$
$\hat{A_{n}}$ , , $\lambda\in C_{n}$ , $A_{n}$ $\psi_{\lambda}$
$\psi_{\lambda}(a)=\prod_{j=1}^{n}a_{j}^{\lambda_{l}}$ $(a=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(a_{1}, \ldots,a_{n})\in A_{n})$
, $C_{n}$ a $\lambda\vdash\rangle$ $\psi_{\lambda}\in\overline{A_{n}}$ ? $C_{n}$ $\hat{A_{n}}$ . $C_{n}$
$C_{n}^{+}=\{\lambda=(\lambda_{1}, \ldots, \lambda_{n})\in \mathrm{Z}^{n} ; \lambda_{1}\geq\cdots\geq\lambda_{n}\geq 0\}$
$GL_{n}$
$|$
$\lambda\in C_{n}$ , $\psi_{\lambda}$ $GL_{n}$ ( )
$L_{n}$ -
, $GL_{m}\mathrm{x}GL_{n}(m>n)$ $M_{m_{l}\iota}$ $\mathrm{A}_{1}^{*}\otimes \mathrm{A}_{1}^{*}$
$(g_{m}, g_{n})\cdot y={}^{t}g_{m}^{-1}yg_{n}^{-1}$ $((g_{m}, g_{n})\in GL_{m}\cross GL_{n},$ $y\in M_{m\rho})$
, $\mathbb{C}[M_{m,n}]$
$(g_{m},g_{n})\circ Q(y)=Q(^{\iota}g_{m}yg_{n})$ ((g ’ $g_{n})\in GL_{m}\mathrm{x}GL_{n},$ $Q\omega\in \mathbb{C}[M_{m,n}]$ )
. , .




, $\lambda\in C_{n}^{+}$ $\lambda\mapsto$ ($\lambda_{1},$ $\ldots,$ $\lambda$n’0, $\ldots,$ $0$) $C_{m}^{+}$ .
, $GL_{m}\cross GL_{n}$ $M_{m,n}$ (multiplicity free)
. ,
(cf. [HU1) , $b_{2}(S)$
$\sum_{i=1}^{v}$ fi*(2)( )fi(2)(.y)
187
“ ” . , $b_{2}(s)$ $(G\cross GL_{m}, \rho’\otimes\rho^{(m)}, E)$
, .
6.3. $d$ . , 6.1 $(G_{0}’\mathrm{x}Gu, \rho_{0}’\otimes\rho_{0}^{(m)}, E)$
$\deg f\mathrm{o}=dn$ $f_{0}$ , 6.1
$(G\cross GL_{m}, \rho’\otimes\rho^{(m)}, E)$ $\deg f=dn$ $f$ .
, 6.3 ($G_{0}’\mathrm{x}$Gu, $\rho_{0}’\otimes\rho_{0}^{(m)},$ $E$) ($Gu_{-n}\mathrm{x}$GLm’ $\Lambda_{1}^{*}\otimes\Lambda_{1}^{*},$ $M_{m-n_{J^{n}}}$ )







, (6.1) ($G,\rho$ , . ,
$V$
$\chi$ $f(v)=f(x,y)$ . ,
$G=G’\cross GLm$ $\cross GL_{n}$ , $\chi$
$\chi(g)=x’(g’)$ $\cdot(\det g_{m})^{-l}\cdot(\det g_{n})^{-e}$ $(g=(g’,g_{m},g_{n})\in G)$
. , $l,$ $e$ , $l$ $G’$ . , $GL_{n}$
$M_{m,n}$ , $(GL_{m}, G\wedge)$- $e=d$ (=
$\deg f(x,y)/n)$ .
, $\mathbb{C}[E]$ G’ $\chi^{\prime-(k-1)}$- $\mathbb{C}[E]_{Y}-(k-1)$ ,
$\mathbb{C}[E]_{\lambda’}-(k-1)$ Gu , $\mu\in C_{m}$ , $\mathbb{C}[E]_{l}-(k-1)$ \mu G’-
$R_{\mu}^{(m)}$ . ,
$C_{m,\rho}=\{\mu\in C_{m}$ ; R\mu (m $\neq\{0\}\rangle$
, $\mathbb{C}[E]_{Y}-(k-1)$ GLm’ .




7.1. 2 (a) (b) .
(a) $l=d$ .
(b) $C_{m,\rho}\subset C_{m}^{+}$ . , $\mathbb{C}[Ef]_{f}-(k-1)$ $GL_{m}$
.
, 1 $(\star)$ .
7.2. 2 (a) (b) .
(a) $l=0$.
(b) $C_{m,\rho}\subset C_{m}^{-}$ , $C_{m}^{-}$
$C_{m}^{-}=\{\mu=(\mu_{1}, \ldots,\mu_{m})\in \mathrm{Z}^{m} ; \mu_{m}\leq...\leq\mu 1\leq 0\}$.
. , $\mathbb{C}[E]_{Y}-(k-1)$ $GL_{m}$
.
, 1 $(\star)$ .
, 3 , (A), (B), (C)
7.1 1 $(\star)$ , (D), (E)
7.2 .
( ) , , 5.1 $G$ $\pi$
. , [SK] , $\pi$
$\pi=1_{G’}$ \otimes (d\Delta n)G $\otimes(d\Lambda_{n})_{GL_{n}}$
. , ,
ttlewood-Richardson ,
. , [SS] .
, .
$G=GL_{2}\mathrm{x}GL_{7}\cross GL_{1},$ $V=\mathrm{A}1\mathrm{t}_{7}^{\oplus 2}\oplus M_{7,1}$ $\mathrm{t}g=$ $(g_{2},g7,g_{1})\in G$ $v=$
$(X_{1},X_{2} ; y)\in V$
$\rho(g)v=\rho$(g2, $g_{7},g_{1}$ )$(X1, X_{2} ; y)=($( $g_{7}^{-1}X_{1}g_{7}^{-1t}$, gi1X2$g_{7}^{-1}$ )$g_{2}^{-1}$ ;gi1 $-$$yg_{1}1)$
199
, $(G,\rho, V)$ $f$
. , 7.1 , 1 $(\star)$ .
, $b$- $b_{f}(s)=b_{1}$ (s)b2(s) , $b_{1}(s)$
$(SL_{6}\mathrm{x}GL_{2}, \Lambda_{2}\otimes\Lambda_{1}, \mathrm{A}1\mathrm{t}_{6}^{\oplus 2})$ $b$- . , $d=\deg f/n=4$




[1] , 1 $(\star)$
.
(i) $f$ ,
(ii) $(G,\rho_{2}, F)$ ,
(iii) $(G,\rho_{1}, E)$ (cf. $[\mathrm{K}3],[\mathrm{S}\mathrm{K}]$ ) .
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$\bullet$ [Sa2] flag type (1 ) b-
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b- .
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